Mediation of cadmium-induced oxidative damage and glucose-6-phosphate dehydrogenase expression through glutathione depletion.
The effect of cadmium (Cd), a significant environmental contaminant, on the expression of glucose-6-phosphate dehydrogenase (G6PDH), has been investigated. G6PDH is the key rate-limiting enzyme in the pentose pathway and the expression of its gene has been shown to be redox-sensitive. We show that incubation of primary rat hepatocytes with Cd induces oxidative stress in a time- and concentration-dependent manner as measured by increases in the cytotoxic parameters, lactate dehydrogenase (LDH) and lipid peroxidation (LPO). Significant increases in LDH leakage and LPO can be measured after 12 and 24 h, respectively, in the presence of 4 microM cadmium chloride. However, prior to significant increases in cytotoxic parameters, and within only 6 h of Cd treatment, significant decreases in reduced glutathione and increases in the expression of G6PDH as measured by mRNA levels and enzyme activity are observed. The signal protein MAP kinase (MAPK) is also induced by Cd within 6 h. Blocking the Cd induction of MAPK using the antioxidant N-acetyl cysteine (10 mM) or Trolox (0.5 mM) or the MEK specific inhibitor PD098059 (20 microM) also blocks the Cd induction of G6PDH suggesting that MAPK is a signal protein involved in the redox regulation of this gene.